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Inner-force Providing Input Device Having a power-operated 
Actuator for Generating a Click Feel 

BACKGROUND OF THE INVENTION 
5 1. Field of the Invention 

The present invention relates to an inner-force providing 
input device adapted to generate a click feel on an operating 
member to be manually operated. 
2. Description of the Related Art 
10 Conventionally, there are mechanical input devices adapted 

to generate a click feel on the operating member by the click 
mechanism. However, there is no inner-force providing input 
device having a power-operated actuator to deliver a torque to 
the operating member under electric control thereby generating 
15 a click feel thereon. Realizing such an inner-force providing 
input device has been desired. 

In this situation, the present inventor have started to 
develop the present invention in an attempt to meet the foregoing 
demand, and made the following test product in the development 
20 stage of the invention. 

The inner-force providing input device trial-made in the 
development stage of the invention has an operating member to be 
manually rotated, e.g. rotary knob, a power-operated actuator for 
delivering a torque to the operating member, e.g. motor, 
25 rotation-angle detecting means such as an encoder or 
potentiometer to detect a rotation angle of the operating member, 
control means for controlling the motor depending upon a rotation 
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angle of the operating member detected by the rotation-angle 
detecting means, i.e. a CPU. 

The CPU is set such that, during rotation of the rotary knob 
from a predetermined first angle to a predetermined third angle 
beyond a predetermined second angle, when the rotary knob is 
within a range of from the first angle to the second angle, a torque 
in the same direction as the rotation direction of the rotary knob 
is delivered from the power-operated actuator to the rotary knob 
and decreased with an increase in rotation angle of the rotary 
knob. Incidentally, the maximum value of torque to be provided 
to the rotary knob is previously set depending upon the motor 
performance . 

Meanwhile, the CPU is set such that, during rotation of the 
rotary knob from the predetermined first angle to the 
predetermined third angle beyond the predetermined second angle 
as in the above, when the rotary knob is within a range of from 
the second angle to the third angle, a torque in the reverse 
direction to the rotation direction of the rotary knob is 
delivered to the rotary knob and increased with an increase in 
rotation angle of the rotary knob. 

The test product of inner-force providing input device thus 
constructed operates as in the following. 

It is assumed that the operator grips the rotary knob and 
rotates it to the third angle for example. During rotation of 
the rotary knob, the rotation angle of the rotary knob is 
continuously detected by the rotation-angle detecting means. 
During rotation of the rotary knob from the first angle to the 



second angle, a torque in the same direction as the rotational 
direction is delivered from the motor to the rotary knob under 
control of the motor by the CPU. This torque decreases with an 
increase in rotation angle. Due to this, the operator can have 
5 a feel sensation that, during rotation of the rotary knob from 
the first angle to the second angle, an urging force is delivered 
to the rotary knob whereby the urging force gradually decreases 
with rotation of the rotary knob. 

Then, during rotation of the rotary knob from the second 

10 angle to the third angle, a torque in the reverse direction to 
the rotational direction is provided from the motor to the rotary 
knob under control of the motor by the CPU. This torque increases 
with an increase in rotation angle of the rotary knob. Due to 
this, the operator can have a feel sensation that, during rotation 

15 of the rotary knob from the second angle to the third angle, a 
resistance force is caused on the rotary knob whereby the 
resistance force gradually increases with rotation of the rotary 
knob . 

Namely, the above test product of inner-force providing 
20 input device can generate a feel, similar to that of a click 
mechanism at around the time that the rotation angle of the rotary 
knob reaches the second angle. This can generate a click feel 
resembling that of a click mechanism when the second angle is 
exceeded by the rotation angle of the rotary knob. 
25 Incidentally, concerning the prior art document 

information, in the present there is found no document disclosing 
a relevant description to the invention. 
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In the above test product of inner-force providing input 
device, a feel similar to that of a click mechanism is generated 
at around the rotation angle of the rotary knob reaches the second 
angle. Due to this, a click feel resembling that of a click 
mechanism can be caused when the rotation angle of the rotary knob 
surpasses the second angle . However, it is impossible to generate 
a clear click feel similar to a click feel as caused by a click 
mechanism. 

The present invention has been made in consideration of the 
foregoing present situation, and it is an object thereof to 
provide an inner-force providing input device capable of 
generating a click feel similar to that of the click mechanism 
under electric control. 

SUMMARY OF THE INVENTION 
In order to achieve the foregoing object, an inner-force 
providing input device of the present invention comprises: an 
operating member to be manually rotated; a power-operated 
actuator for providing a torque to the operating member; rotation 
angle detecting means for detecting a rotation angle of the 
operating member; operating velocity detecting means for 
detecting an angular velocity of the operating member; and control 
means for controlling the power-operated actuator depending upon 
an rotation angle detected by the rotation angle detecting means 
and an angular velocity detected by the operating velocity 
detecting means; the control means being set such that, while the 
operating member rotates from a predetermined first angle to a 



predetermined third angle beyond a predetermined second angle, 
when the operating member is within a range of from the first angle 
to the second angle, a torque in a same direction as a rotating 
direction of the operating member is provided from the power- 
5 operated actuator to the operating member and decreased with an 
increase in rotation angle of the operating member, when the 
operating member reaches the second angle, a torque product based 
on an angular velocity of the operating member detected by the 
operating velocity detecting means is provided from the 

10 power-operated actuator to the operating member, and when the 
operating member is within a range of from the second angle to 
the third angle, a torque in a reverse direction to a rotating 
direction of the operating member is provided from the power- 
operated actuator to the operating member and increased with an 

15 increase in rotation angle of the operating member. 

The present invention thus constructed operates as in the 
following. 

It is assumed that the operator grips the operating member 
and rotates it to the third angle for example. During rotation 
20 of the operating member, the rotation angle of the operating 
member is continuously detected by the rotation-angle detecting 
means . 

During rotation of the operating member from the first angle 
to the second angle, under control of the power-operated actuator 
25 by the control means, a torque in the same direction as the 
rotational direction is provided from the motor to the operating 
member . This torque decreases with an increase in rotation angle . 
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Due to this, the operator can have a feel sensation that, during 
rotation of the operating member from the first angle to the second 
angle, an urging force is provided to the operating member whereby 
the urging force gradually decreases with rotation of the 
5 operating member. 

Then, when the rotation angle of the operating member 
reaches the second angle, a torque product based on an angular 
velocity detected at this time by the operating velocity detecting 
means is provided from the power-operated actuator to the 
10 operating member. Due to this, the operator obtains an impact 
from the operating member when the rotation angle of the operating 
member exceeds the second angle. 

Then, while the operating member rotates from the second 
angle to the third angle, under control of the power-operated 
15 actuator by the control means, a torque in a reverse direction 
to the rotating direction is provided from the power-operated 
actuator to the operating member. This torque increases with an 
increase in rotation angle of the operating member. Due to this, 
the operator has a feel sensation that, during rotation of the 
20 operating member from the second angle to the third angle, a 
resistance force is caused on the operating member whereby the 
resistance force gradually increases as the operating member is 
rotated. 

Namely, in the invention, under electric control of the 
25 power-operated actuator, a feel similar to that of a click 
mechanism is generated at around the time the operating member 
reaches the second angle. In addition, when the operating member 
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reaches the second angle, an impact similar to that of a click 
mechanism is generated, thus making it possible to generate a 
click feel similar to that of a click mechanism. 

Meanwhile, in the foregoing invention, the operating 
5 velocity detecting means comprises the rotation angle detecting 
means and an operating velocity arithmetic operating section for 
arithmetically operating an angular velocity of the operating 
member on the basis of a rotation angle change of the operating 
member detected by the rotation angle detecting means, the 
10 operating velocity arithmetic operating section being included 
in the control means. The invention thus constructed can 
efficiently configure the control means. 

Meanwhile, in the foregoing invention, the control means 
may include a torque product arithmetic operating section for 
15 arithmetically operating the torque product according to a 
product of the angular velocity arithmetically operated by the 
operation velocity arithmetic operating section and a preset 
proportional multiplier, to adjustably configure an upper limit 
value of torque of upon providing the torque product to the 
20 operating member and the proportional multiplier. The invention 
thus structured can change the click feel. 

Meanwhile, the foregoing invention was the inner-force 
providing input device having the operating member to be rotated 
manually. In the case to configure an inner-force providing input 
25 device having an operating member to be operated straight-line 
manually, it is satisfactory to configure such that a force in 
place of a torque and an impulse in place of a torque product are 
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provided to the operating member. 

Namely, the invention on an inner-force providing input 
device having an operating member to be operated straight-line 
manually comprises: an operating member to be manually operated 
5 straight-line; a power-operated actuator for providing a force 
to the operating member; position detecting means for detecting 
a position of the operating member; operating velocity detecting 
means for detecting a moving velocity of the operating member; 
and control means for controlling the power-operated actuator 
10 depending upon a position detected by the position detecting means 
and a moving velocity detected by the operating velocity detecting 
means; the control means being set such that, while the operating 
member moves from a predetermined first position to a 
predetermined third position beyond a predetermined second 
15 position, when the operating member is within a range of from the 
first position to the second position, a force in a same direction 
as a moving direction of the operating member is provided from 
the power-operated actuator to the operating member and decreased 
with an increase in moving distance of the operating member, when 
20 the operating member reaches the second position, an impulse based 
on a moving velocity of the operating member detected by the 
operating velocity detecting means is provided from the 
power-operated actuator to the operating member, and when the 
operating member is within a range of from the second position 
25 to the third position, a force in a reverse direction to a moving 
direction of the operating member is provided from the power- 
operated actuator to the operating member and increased with an 
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increase in moving distance of the operating member. 

The invention thus configured operates as in the following. 

It is assumed that the operator grips the operating member 
and moves it to the third position for example. During movement 
of the operating member, the position of the operating member is 
continuously detected by the position detecting means. 

During movement of the operating member from the first 
position to the second position, under control of the power- 
operated actuator by the control means, a force in the same 
direction as the moving direction is provided from the power- 
operated actuator to the operating member. This force decreases 
with an increase in moving distance. Due to this, the operator 
can have a feel sensation that, during movement of the operating 
member from the first position to the second position, an urging 
force is delivered to the operating member whereby the urging 
force gradually decreases with movement of the operating member. 

Then, when the operating member reaches the second position, 
under control of the power-operated actuator by the control means, 
an impulse based on a moving velocity detected at this time by 
the operating velocity detecting means is provided from the 
power-operated actuator to the operating member. Due to this, 
the operator obtains an impact from the operating member when the 
operating member exceeds the second position. 

Then, while the operating member moves from the second 
position to the third angle, under control of the power-operated 
actuator by the control means, a force in a reverse direction to 
the moving direction is provided from the power-operated actuator 



to the operating member. This force increases with an increase 
in moving distance of the operating member. Due to this, the 
operator has a feel sensation that, during movement of the 
operating member from the second position to the third position, 
5 a resistance force is caused on the operating member whereby the 
resistance force gradually increases as the operating member is 
moved. 

Namely, in the invention, under electric control of the 
power-operated actuator, a feel similar to that of a click 

10 mechanism is generated at around the time the operating member 
reaching the second position. In addition, when the operating 
member reaches the second position, an impact similar to that of 
a click mechanism is generated. Accordingly, even in case the 
operating member is to be operated straight-line, a click feel 

15 can be generated that is similar to that to be obtained by a click 
mechanism. 



BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a block diagram showing a basic configuration of 
20 the present embodiment; 

Fig. 2 is a figure showing a relationship between a rotation 
angle of a rotary knob provided in the present embodiment and a 
torque provided to the rotary knob; 

Fig. 3 is a figure showing a relationship between a rotation 
25 angle of a rotary knob provided in the present embodiment and a 
torque product provided to the rotary knob; 

Fig. 4 is a figure showing one example on a relationship 
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between a torque product provided to the rotary knob provided in 
the present embodiment and a torque and time configuring the 
torque product; 

Fig. 5 is a figure showing another example on a relationship 
5 between a torque product provided to the rotary knob provided in 
the present embodiment and a torque and time configuring the 
torque product; 

Fig. 6 is a figure showing still another example on a 
relationship between a torque product provided to the rotary knob 
10 provided in the present embodiment and a torque and time 
configuring the torque product; 

Fig. 7 is a figure showing one example on a relationship 
between a torque product and a torque and time configuring the 
torque product in the case of setting great a proportional 
15 multiplier for calculating a torque product to be provided to the 
rotary knob provided in the present embodiment; and 

Fig. 8 is a figure showing one example on a relationship 
between a torque product and a torque and time configuring the 
torque product in the case of setting great an upper limit value 
2 0 of torque when providing a torque product to the rotary knob 
provided in the present embodiment. 

DETAILED DESCRIPTION OF THE INVENTION 
An embodiment of an inner-force providing input device of 
25 the present invention is explained with using the drawings. 

Fig. 1 is a diagram showing a configuration of the present 
embodiment. Fig. 2 is a figure showing a relationship between 
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a rotation angle of rotary knob provided in the embodiment and 
a torque delivered to the rotary knob. Fig. 3 is a figure showing 
a relationship between a rotation angle of the rotary knob 
provided in the embodiment and a torque product provided to the 
rotary knob. 

The present embodiment has an operating member to be 
manually rotated, i.e. rotary knob 1, a power-operated actuator 
for delivering torque to the rotary knob 1, a motor 2 having an 
output shaft the rotary knob 1 for example is fixed, 
rotation-angle detecting means 3 such as an encoder or 
potentiometer to detect a rotation angle of the rotary knob 1, 
operating-velocity detecting means for detecting an angular 
velocity during operating the rotary knob 1, and control means 
for controlling the motor 2 according to a rotation angle of the 
rotary knob 1 detected by the rotation-angle detecting means 3 
and an angular velocity detected by the operating-velocity 
detecting means, i.e. CPU 4. 

The CPU 4 has a torque arithmetic operating section 4d for 
arithmetically operating a torque to be delivered to the rotary 
knob 1 on the basis of a rotation angle detected by the 
rotation-angle detecting means 3 and outputting a control signal 
to control the motor 2 depending upon the torque. 

The torque arithmetic operating section 4d is set, as shown 
by the broken line in Fig. 2, such that, while the rotary knob 
1 rotates from a predetermined first angle to a predetermined 
third angle beyond a predetermined second angle, e.g., while the 
rotary knob 1 rotates from 10° to 30° beyond 20°, when the rotary 



knob 1 is within a range of rotation angle of from 10° to 20°, 
a torque in the same direction as the rotating direction of the 
rotary knob 1 is delivered from the motor 2 to the rotary knob 
1 and decreased from a maximum value to zero with an increase of 

5 rotation angle of the rotary knob 1. Incidentally, the torque 
maximum value to be provided to the rotary knob 1 is previously 
set depending upon the performance of the motor 2. 

Meanwhile, the torque arithmetic operating section 4d is 
set, as shown by the solid line in the same Fig. 2, such that, 

10 while the rotary knob 1 rotates from 10° to 30° as mentioned above, 
when the rotary knob 1 is within a range of rotation angle of from 
20° to 30°, a torque in the reverse direction to the rotating 
direction of the rotary knob 1 is delivered from the motor 2 to 
the rotary knob 1 and increased from zero to a maximum value with 

15 an increase of rotation angle of the rotary knob 1. 

Meanwhile, the torque arithmetic operating section Id is 
set such that, while the rotary knob 1 rotates from 30° to 50°, 
from 50° to 70°, from 70° to 90°, ... or from 350° to 370° (10°), 
control is effected similarly to the control of the motor 2 of 

20 during the foregoing rotation of 10° to 30°. 

Incidentally, in Fig. 2, the magnitude of a torque in the 
same direction as the rotating direction of the rotary knob 1 is 
shown by the broken line while the magnitude of a torque in the 
reverse direction to the rotating direction of the rotary knob 

25 1 is shown by the solid line. Namely, in Fig. 2, torque change 
is represented by an absolute value. 

Meanwhile, the CPU 4 has an operating-velocity arithmetic 
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operating section 4a for arithmetically operating an angular 
velocity of the rotary knob 1 depending upon a change rate of 
rotation angle of rotary knob 1 detected by the rotation-angle 
detecting means 3. Namely, the operating-velocity detecting 
means is formed by the rotation-angle detecting means 3 and the 
operating-velocity arithmetic operating section 4a. 

Meanwhile, the CPU 4 has a torque-product arithmetic 
operating section 4b that arithmetically operates a torque 
product to be provided to the rotary knob 1 each time the rotary 
knob 1 reaches 20°, 40°, 60° . .. 360°, depending upon an angular 
velocity of the rotary knob 1 calculated by the operating-velocity 
arithmetic operating section 4a. The torque-product arithmetic 
operating section 4b is set to calculate a torque product on the 
basis of a product of an angular velocity calculated by the 
operating-velocity arithmetic operating section 4a and a preset 
proportional multiplier. 

Meanwhile, the CPU 4 has the proportional multiplier and 
the upper limit value of torque in providing a torque product to 
the rotary knob 1, which are configured adjustable by not-shown 
input means. 

Meanwhile, the torque arithmetic operating section 4d is 
set to control the motor 2 depending upon the torque product 
calculated by the torque-product arithmetic operating section 4b 
when the rotary knob 1 is detected rotated 20°, 40°, 60° ... 360°. 
Incidentally, because the time required for controlling the motor 
2 is determined by a process speed of the CPU 4, the torque 
arithmetic operating section 4d is set to arithmetically operate 



a magnitude of torque of upon providing a torque product to the 
rotary knob 1 and a time for which the torque is provided to the 
rotary knob 1, on the basis of a time required for once controlling 
the motor 2 as a unit time. Incidentally, the time information 
corresponding to the unit time is to be transferred from a timer 
4c provided in the CPU 4 to the torque arithmetic operating section 
4d. 

Herein, explanation is made as to in what way the torque 
of upon providing a torque product to the rotary knob 1 and the 
time for which the torque is provided to the rotary knob 1 are 
set on the basis of a torque product arithmetically operated by 
the torque-product arithmetic operating section 4b, by using Figs . 
4 to 6. 

Figs. 4 to 6 are figures showing an exanmple on a 
relationship between a torque product provided to the rotary knob 
1 and a torque and time constituting the torque product. In these 
Figs. 4 to 6, a proportional multiplier is designated as k, an 
angular velocity is designated co, a torque upper limit value is 
designated as Tmax and a unit time is designated as t. The torque 
product kco is an area of the hatched part shown in Fig. 4. 

When co = col and kcol < Tmax • t, kcol - Tl • t and Tl < Tmax 
result as shown for example in Fig. 4. When providing a torque 
product kco to the rotary knob 1, a torque having a value Tl is 
provided to the rotary knob 1 for a time t. 

Meanwhile, when col < q2 and kco2 > Tmax • t, kco2 = (Tmax 
• t) + (T2 • t) and T2 < Tmax result as shown for example in Fig. 
5. When providing a torque product kco to the rotary knob 1, a 



torque having a value Tmax is provided to the rotary knob 1 for 
a time t. Thereafter, a torque having a value T2 is provided to 
the rotary knob 1 for a time t. 

Meanwhile, when ©2 < ©3, k©3 = (Tmax • t) + (Tmax • t) + 

5 (T3 • t) and T3 < Tmax result as shown for example in Fig. 6. When 
providing a torque product kco to the rotary knob 1, a torque having 
a value Tmax is provided to the rotary knob 1 for a time 2t. 
Thereafter, a torque having a value T3 is provided to the rotary 
knob 1 for a time t. 

10 Next, explanation is made as to in what way the torque 

product to be provided to the rotary knob 1 is changed (1) in the 
case of setting the proportional multiplier great and (2) in the 
case of setting the upper limit value of motor output torque great, 
by using Figs. 7 and 8. 

15 Fig. 7 is a figure showing one example on a relationship 

between a torque product and a torque and time constituting the 
torque product where the proportional multiplier for calculating 
a torque product to be provided to the rotary knob 1 is set greater. 
Fig. 8 is a figure showing one example on a relationship between 

20 a torque product and a torque and time constituting the torque 
product where setting great the upper limit value of torque of 
upon providing a torque product to the rotary knob 1 . 

(1) In the case of setting the proportional multiplier great 
For. example, the upper limit value of torque is maintained 

25 at the foregoing Tmax, to increase the proportional multiplier, 
e.g. to 2k that is twice the foregoing. It is assumed that the 
rotary knob 1 is operated at an angular velocity © = ©2 similarly 
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to the case in Fig. 5. In this case, the torque product to be 
provided to the rotary knob 1 is 2kco2 that is twice the case of 
Fig . 5, as shown in Fig . 7 . Because the upper limit value of torque 
remains at Tmax, increased is the time for which torque is provided 
5 to the rotary knob 1 . 

(2) In the case of setting the upper limit value of motor 
output torque great 

For example, the proportional multiplier is maintained at 
k, to increase the upper limit value of torque, e.g. to 2Tmax that 
10 is twice the foregoing. It is assumed that the rotary knob 1 is 
operated at an angular velocity co = co2 similarly to the case of 
Fig. 5. In this case, as shown in Fig. 8, because the proportional 
multiplier remains at k, the torque product is kco2 that is the 
same as the case of Fig. 5. However, because the upper limit value 
15 of torque is twice, i.e., 2Tmax, a torque product in the same 
magnitude is provided to the rotary knob 1 for a time shorter than 
the case of Fig. 5. 

The present embodiment thus configured operates as in the 
following . 

20 For example, it is assumed that the operator grips the 

rotary knob 1 and rotates it from 10° to 30° shown in Figs. 2 and 
3. During rotation of the rotary knob 1, the rotation angle of 
the rotary knob 1 is continuously detected by the rotation-angle 
detecting means 3, to output a signal corresponding to a detected 

25 rotation angle to the torque arithmetic operating section 4d and 
operating-velocity arithmetic operating section 4a of the CPU 4. 

While the rotary knob 1 rotates from 10° to 20°, the rotary 
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knob 1 is supplied by a torque in the same direction as the 
rotational direction of the rotary knob 1 under control of the 
motor 2 by the torque arithmetic operating section 4d. This 
torque decreases from the maximum value to zero with an increasing 
5 in rotation angle of the rotary knob 1. Due to this, the operator 
has a feel that an urging force is delivered to the rotary knob 
1 while rotating the rotary knob 1 from 10° to 20° whereby the 
urging force gradually decreases with rotation of the rotary knob 

1. 

10 When the rotation-angle detecting means 3 detects that the 

rotation angle of the rotary knob 1 reaches 20°, the 
operating-velocity arithmetic operating section 4a 
arithmetically operates an angular velocity of the rotary knob 
1 at this time on the basis of a rotation angle of rotary knob 

15 1 detected by the rotation-angle detecting means 3. 

Then, the torque-product arithmetic operating section 4b 
arithmetically operates a torque product depending upon an 
angular velocity of rotary knob 1 calculated by the 
operating-velocity arithmetic operating section 4a. 

20 Then, the torque arithmetic operating section 4d 

arithmetically operates a torque to be provided to the rotary knob 
1 and a time for providing the torque to the rotary knob 1, on 
the basis of a torque product calculated by the torque-product 
arithmetic operating section 4b and time information to be 

25 transferred by the timer 4c, i.e. unit time. Depending upon a 
result of the calculation, the motor 2 is controlled. Due to this, 
a torque product is provided from the motor 2 to the rotary knob 
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1. Accordingly, the operator obtains an impact from the rotary 
knob 1 when the rotation angle of the rotary knob 1 reaches 20°. 

During rotation of the rotary knob 1 from 20° to 30°, a torque 
in a reverse direction to the rotating direction of the rotary 
knob 1 is provided from the motor 2 to the rotary knob 1, under 
control of the motor 2 by the torque arithmetic operating section 
4d. This torque increases from zero to a maximum value with an 
increase in rotation angle of the rotary knob 1. Due to this, 
the operator has a feel that a resistance force is caused on the 
rotary knob 1 during rotation of the rotary knob 1 from 20° to 
30° whereby the resistance force gradually increases as the rotary 
knob 1 is rotated. 

Incidentally, this embodiment operates similarly in the 
case that the operator rotates the rotary knob 1 from 30° to 50° 
shown in Figs. 2 and 3, from 50° to 70°, from 70° to 80° ... or 
from 350° to 370° (10°) . 

The present embodiment obtains the following effect. 
In the present embodiment, under electric control of the 
motor 2 by the CPU 4, a feel similar to that of a click mechanism 
is to be generated at around the time that the rotation angle of 
the rotary knob 1 reaches 20°, 40°, 60°, 80° . . . 360°. In addition, 
when the rotary knob 1 reaches a second angle, an impact similar 
to that of a click mechanism can be generated, thus making it 
possible to. generate a click feel similar to a click feel to be 
obtained by a click mechanism. This can generate a clear click 
feel . 

Meanwhile, in the present embodiment, because the 



proportional multiplier for arithmetically operating a torque 
product and the torque upper limit value of upon providing a torque 
product to the rotary knob 1 are each adjustable, click feel can 
be changed. This can set a click feel meeting the operator's 
preference . 

Incidentally, although in the present embodiment the 
operating member was the rotary knob 1, the invention is not 
limited to that, i.e. it may be a manipulating lever to be manually 
rotated. 

Meanwhile, although in the present embodiment the 
power-operated actuator was the motor 2, the invention is not 
limited to that, i.e. it is satisfactorily a power-operated 
actuator capable of providing a torque. 

Meanwhile, although in the present embodiment the operating 
member was the rotary knob 1 to be manually rotated, the invention 
is not limited to that. Namely, in the case to structure an 
inner-force providing input device having a operating member to 
be operated straight-line, it maybe structured to provide force, 
in place of torque, to the operating member and impulse in place 
of torque product. Due to this, even in case the operating member 
is to be operated straight-line, a clear click feel can be provided 
under electric control to the operator. 

As described in the above, in the present invention, under 
electric control of the power-operated actuator, a .feel similar 
to that of a click mechanism is generated at around the time that 
the rotation angle of the operating member reaching the second 
angle. In addition, when the operating member reaches the second 



angle, an impact similar to that of a click mechanism is generated, 
thus making it possible to generate a click feel similar to that 
of a click mechanism. Due to this, a clear click feel can be 
generated. 

Meanwhile, in the invention, in case the control means 
includes a torque product arithmetic operating section for 
arithmetically operating the torque product according to a 
product of the angular velocity arithmetically operated by the 
operation-velocity arithmetic operating section and a preset 
proportional multiplier, wherein the torque product is configured 
to adjust an upper limit value of torque of upon providing the 
torque product to the operating member and the proportional 
multiplier, the click feel can be changed. This can make it 
possible to set a click feel meeting the operator's preference. 

Meanwhile, the invention was the inner-force providing 
input device having the operating member to be manually rotated. 
In the case to configure an inner-force providing input device 
having an operating member to be operated straight-line manually, 
it is satisfactory to configure such that a force in place of a 
torque and an impulse in place of a torque product are provided 
to the operating member. Due to this, even in case the operating 
member is to be operated straight-line manually, a click feel 
similar to that of click mechanism can be generated under electric 
control. This can generate a clear click feel. 



